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PROGRAMMABLE PERIPHERAL INTERFACE 


m MCS-85 Compatible 8255A-5 mu Direct Bit Set/Reset Capability Easing 

m 24 Programmable I/O Pins Control Application Interface 

= Completely TTL Compatible m Reduces System Package Count 

mg Fully Compatible with Intel = Improved DC Driving Capability 
Microprocessor Families g Available in EXPRESS 

mg Improved Timing Characteristics — Standard Temperature Range 


— Extended Temperature Range 
m 40 Pin DIP Package 


(See Intel Packaging: Order Number: 240800-001, 
Package Type P) 





The Intel 8255A is a general purpose programmable I/O device designed for use with Intel microprocessors. It 
has 24 I/O pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of 
operation. In the first mode (MODE 0), each group of 12 1/O pins may be programmed in sets of 4 to be input 
or output. In MODE 1, the second mode, each group may be programmed to have 8 lines of input or output. Of 
the remaining 4 pins, 3 are used for handshaking and interrupt control signals. The third mode of operation 
(MODE 2) is a bidirectional bus mode which uses 8 lines for a bidirectional bus, and 5 lines, borrowing one 
from the other group, for handshaking. 
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Figure 2. Pin 
Configuration 
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Figure 1. 8255A Block Diagram 
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8255A FUNCTIONAL DESCRIPTION 


General 


The 8255A is a programmable peripheral interface 
(PPI) device designed for use in Intel microcomputer 
systems. Its function is that of a general purpose I/O 
component to interface peripheral equipment to the 
microcomputer system bus. The functional configu- 
ration of the 8255A is programmed by the system 
software so that normally no external logic is neces- 
sary to interface peripheral devices or structures. 


Data Bus Buffer 


This 3-state bidirectional 8-bit buffer is used to inter- 
face the 8255A to the system data bus. Data is 
transmitted or received by the buffer upon execution 
of input or output instructions by the CPU. Control 
words and status information are also transferred 
through the data bus buffer. 


Read/Write and Control Logic 


The function of this block is to manage all of the 
internal and external transfers of both Data and 
Control or Status words. It accepts inputs from the 


———— 1 
POWER 
SUPPLIES 


———* GND 


Br-OiRECTIONAL DATA BUS 


DATA 
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CPU Address and Control busses and in turn, issues 
commands to both of the Control Groups. 


(CS) 


Chip Select. A “low” on this input pin enables the 
communication between the 8255A and the CPU. 


(RD) 


Read. A “low” on this input pin enables the 8255A 
to send the data or status information to the CPU on 
the data bus. In essence, it allows the CPU to “read 
from” the 8255A. 


(WR) 


Write. A “low” on this input pin enables the CPU to 
write data or control words into the 8255A. 


(Ag and Aj) 


Port Select 0 and Port Select 1. These input sig- 
nals, in conjunction with the RD and WR inputs, con- 
trol the selection of one of the three ports or the 
control word registers. They are normally connected 
to the least significant bits of the address bus (Ag 
and Aj). 








BUS 
BUFFER 
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Figure 3. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions 
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8255A BASIC OPERATION 


[At | Ao | RD| WR | CS | Input Operation (READ) 
fo{ofof}i1]|o PortA — Data Bus 

ol +{o] + [0 |PotB — DataBus 
jt folo] 1 | 0 |Potc — DataBus 


Output Operation 
(WRITE) 


(| 0} 1 | 0 | 0 |DataBus > PotA 


pol +] 1] 0 | 0 [DataBus > PotB 
pi fo} + | 0 | 0 |DataBus > Potc | 
pi[t || 0 | 0 |DataBus > Contro! | 
|| | | | [Disable Function 
pi [+] o] 4 [0 |ilegalconcition | 
X[x] 1 | 1 | 0 |DataBus > sstate | 





(RESET) 


Reset. A “high” on this input clears the control reg- 
ister and all ports (A, B, C) are set to the input mode. 


Group A and Group B Controls 


The functional configuration of each port is pro- 
grammed by the systems software. In essence, the 
CPU “outputs” a control word to the 8255A. The 
control word contains information such as “mode’’, 
“bit set”, “bit reset’, etc., that initializes the func- 
tional configuration of the 8255A. 
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Each of the Control blocks (Group A and Group B) 
accepts “commands” from the Read/Write Control 
Logic, receives “control words” from the internal 
data bus and issues the proper commands to its as- 
sociated ports. 


Control Group A—Port A and Port C upper (C7-C4) 
Control Group B—Port B and Port C lower (C3-CO0) 


The Control Word Register can Only be written into. 
No Read operation of the Control Word Register is 
allowed. 


Ports A, B, and C 


The 8255A contains three 8-bit ports (A, B, and C). 
All can be configured in a wide variety of functional 
characteristics by the system software but each has 
its own special features or “personality” to further 
enhance the power and flexibility of the 8255A. 


Port A. One 8-bit data output latch/buffer and one 
8-bit data input latch. 


Port B. One 8-bit data input/output latch/buffer and 
one 8-bit data input buffer. 


Port C. One 8-bit data output latch/buffer and one 
8-bit data input buffer (no latch for input). This port 
can be divided into two 4-bit ports under the mode 
control. Each 4-bit port contains a 4-bit latch and it 
can be used for the control signal outputs and status 
signal inputs in conjunction with ports A and B. 
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Pin Names 


RO | Readiput 
CC 
D 
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PC7-PCO Port C (BIT) 





8255A OPERATIONAL DESCRIPTION 
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Mode Selection 


There are three basic modes of operation that can 
be selected by the system software: 
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Mode 0—Basic Input/Output 
Mode 1—Strobed Input/Output 
Mode 2—Bi-Directional Bus 


When the reset input goes “high” all ports will be set 
to the input mode (i.e., all 24 lines will be in the high 
impedance state). After the reset is removed the 
8255A can remain in the input mode with no addi- 
tional initialization required. During the execution of 
the system program any of the other modes may be 
selected using a single output instruction. This al- 
lows a single 8255A to service a variety of peripheral 
devices with a simple software maintenance routine. 


The modes for Port A and Port B can be separately 
defined, while Port C is divided into two portions as 
required by the Port A and Port B definitions. All of 
the output registers, including the status flip-flops, 
will be reset whenever the mode is changed. Modes 
may be combined so that their functional definition 
can be “tailored” to almost any I/O structure. For 
instance; Group B can be programmed in Mode 0 to 
monitor simple switch closings or display computa- 
tional results, Group A could be programmed in 
Mode 1 to monitor a keyboard or tape reader on an 
interrupt-driven basis. 


ADDRESS BUS 


CONTROL BUS 





DATA BUS 





CONTROL 


CONTROL PA,-P. 
OR 1/0 OR 1/0 oe 


A 


2 BLDIRECTIONAL 


vo U——,;——__ PAP 
CONTROL 7PAg 
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Figure 5. Basic Mode Definitions and Bus 
Interface 
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CONTROL WORD 


GROUP B 


PORT C (LOWER) 
1= INPUT 
0= OUTPUT 


PORT B 
1= INPUT 
0 = OUTPUT 


MODE SELECTION 
Q= MODE G 
1= MODE 1 





GROUP A 


PORT € (UPPER} 
1 = INPUT 
0 = OUTPUT 


PORTA 
1= INPUT 
G@= OUTPUT 


MODE SELECTION 
00 = MODE 0 
01 = MODE 1 
1X = MODE 2 





MODE SET FLAG 
1= ACTIVE 
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Figure 6. Mode Definition Format 


The mode definitions and possible mode combina- 
tions may seem confusing at first but after a cursory 
review of the complete device operation a simple, 
logical |/O approach will surface. The design of the 
8255A has taken into account things such as effi- 
cient PC board layout, control signal definition vs PC 
layout and complete functional flexibility to support 
almost any peripheral device with no external logic. 
Such design represents the maximum use of the 
available pins. 


Single Bit Set/Reset Feature 


Any of the eight bits of Port C can be Set or Reset 
using a single OUTput instruction. This feature re- 
duces software requirements in Control-based appli- 
cations. 
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CONTROL WORD 


BIT SET/RESET 
1=SET 
0= RESET 


BIT SELECT 


o/1|2[3lals[el7, 
6 


[1|0/1/0[1/0] 1] Bo 
aad 1] 1)84 


ololo 1] 1] 1]B 











BIT SET/RESET FLAG 
OQ = ACTIVE 
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Figure 7. Bit Set/Reset Format 


When Port C is being used as status/control for Port 
A or B, these bits can be set or reset by using the Bit 
Set/ Reset operation just as if they were data output 
ports. 


Interrupt Control Functions 


When the 8255A is programmed to operate in mode 
1 or mode 2, control signals are provided that can be 
used as interrupt request inputs to the CPU. The in- 
terrupt request signals, generated from port C, can 
be inhibited or enabled by setting or resetting the 
associated INTE flip-flop, using the bit set/reset 
function of port C. 


MODE 0 (BASIC INPUT) 


CS, A1, AO 








intel. 


This function allows the Programmer to disallow or 
allow a specific |/O device to interrupt the CPU with- 
out affecting any other device in the interrupt struc- 
ture. 


INTE flip-flop definition: 
(BIT-SET)—INTE is set—Interrupt enable 
(BIT-RESET)—INTE is RESET—Interrupt disable 


NOTE: 
All Mask flip-flops are automatically reset during 
mode selection and device Reset. 


Operating Modes 


MODE 0 (Basic Input/Output). This functional con- 
figuration provides simple input and output opera- 
tions for each of the three ports. No “handshaking” 
is required, data is simply written to or read from a 
specified port. 

Mode 0 Basic Functional Definitions: 

® Two 8-bit ports and two 4-bit ports. 

® Any port can be input or output. 

® Outputs are latched. 

® Inputs are not latched. 


© 16 different Input/Output configurations are pos- 
sible in this Mode. 


tos ——_———_¥ 
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MODE 0 (BASIC OUTPUT) 











C5, A1, Ad 


OUTPUT 





231308-10 





MODE 0 PORT DEFINITION 


er 
Se ee 
os [0 | 0 | ovmur | ourrur | o | ourur 
fo [0 [+ | omeur | ourrur | + | _ovreur 
fo [+ [0 | ourur | ourrur [2 | eur 
fo [+ [+ | ouveur | ourrur [a | neur 
[0 [0 | oureur [eur [4 | ourrur 
[fe [+ | ourrur [eur [5 |ourrur 
T+ [0 [outer [eur [6 | pur 
To [0 | 0 | weer | ourur |e | ovrur 
oe [0 [+ | eur | oureur |» | _ourrur 
fo [+ [0 | weur | oureur | 10 | eur 
of [+ | neur | oureur [1s | eur 
[0 [0 [eur [eur | 12 | ourrur 
Ts fe [+ [eur [eur [10 | ourrur 
[ef neur[eur [| pur 
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MODE CONFIGURATIONS 


CONTROL WORD #0 CONTROL WORD #2 
D, D, Dy D7 De Dg Dg Dg Dg Dy Dy 


D, 0, D, D, D, 


A PA,-PA, A 
8255A-5 8255A-5 


PC,-PC, 
PC3-PCy 


PB, -PB, 


231308-11 231308-12 


CONTROL WORD #1 CONTROL WORD #3 
DJ Ds Ds; Dy Dz; Dy D, Dy D, Dg Dg Dy Dz; Dy Dy Dy 


8255A-5 


PB,-PB, PB,-PBy 


231308-13 231308-14 


CONTROL WORD #4 CONTROL WORD #8 
D, Ds Dy D, De Ds 0, Dz DB, D, Dy 


D, Dy, Dz D, OD, 


= PA,PA, 





8255A-5 


PC,-PC, 
PC,-PC, PC3-PC, 


PB, PB, PB,-PB, 


231308-15 231308-16 





© INTEL CORPORATION, 1993 


CONTROL WORD #5 
Dr De Dg Dy By Dp D, Do 


A 
8255A-5 


PA,-PA, 


PC,-PC, 





PC3-PC, 


PB,-PBy 


231308-17 








CONTROL WORD #6 
D, Dg Dy Dy D3 Dg 


D, OD, 


CONTROL WORD #7 
D, De De Dy BD, Dy 


Db, D 


A 
8255A-5 
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PA,-PA, 


PC,-PC, 


PC,-PC, 


PB,-PB, 
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CONTROL WORD #9 
D, Dg Dg Dy Dz DB, D, Dy 


8255A-5 


PC,PC, 





PC3-PC, 
PB, -PB, 
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CONTROL WORD #10 
Db, Dy 


DB, D, Dy D, Dy D, 
A PA,-PA, 


8255A-5 


PC,-PC, 





f- i PC,-PCy 


8 
-<—_—_/———. PB, PB, 
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CONTROL WORD #11 
D, Dg Dg Dy Do 


Ba D3. B; 


8255A-5 


PA;-PAy 


PC,-PC, 


PC.,,-PC, 


PB,-PBy 


231308 -22 
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CONTROL WORD #12 
D, Dg D, Dy Dz Dy, D, Dy 


A PA, -PAg 
8255A-5 


“| 


PC,-PC, 
PC-PC, 


PB,-PB, 
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CONTROL WORD #13 
D, De Dz, Dy Dy Dz D, Dy 


A PA, -PAy 
8255A-5 


“| 


PC,-PC, 
PC3-PCy 
PB,-PBy 
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Operating Modes 


MODE 1 (Strobed Input/Output). This functional 
configuration provides a means for transferring I/O 
data to or from a specified port in conjunction with 
strobes or “handshaking” signals. In mode 1, port A 
and port B use the lines on port C to generate or 
accept these “handshaking” signals. 


Mode 1 Basic Functional Definitions: 
® Two Groups (Group A and Group B) 


® Each group contains one 8-bit data port and one 
4-bit control/data port. 


® The 8-bit data port can be either input or output. 
Both inputs and outputs are latched. 


® The 4-bit port is used for control and status of the 
8-bit data port. 


CONTROL WORD #14 
D, OD, 5 D, OD Dy 


Dy Dy D, 


A 
8255A-5 


“| 


PB, PB, 
231308-24 


CONTROL WORD #15 
D, Dg DOD, D, D Dy 


D, 0D, 


A PA, PA, 
8255A-5 
PC,-PC, 
" 
PC,-PC, 


PB,-PB, 
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Input Control Signal Definition 


STB (Strobe Input). A “low” on this input loads 
data into the input latch. 


IBF (Input Buffer Full F/F) 


A “high” on this output indicates that the data has 
been loaded into the input latch; in essence, an ac- 
knowledgement. IBF is set by STB input being low 
and is reset by the rising edge of the RD input. 


INTR (Interrupt Request) 


A “high” on this output can be used to interrupt the 
CPU when an input device is requesting service. 
INTR is set by the STB is a ‘‘one”, IBF is a “one” 
and INTE is a “one”’. It is reset by the falling edge of 
RD. This procedure allows an input device to re- 
quest service from the CPU by simply strobing its 
data into the port. 
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INTE A INTE B 
Controlled by bit set/reset of PC. Controlled by bit set/reset of PCo. 


MODE 1 (PORT A) MODE 1 (PORT B) 


CONTROL WORD CONTROL WORD 

D, Dg D, Dy Dz Dz D, Dy D7 Dg Ds Dy Dz Dr D, Dg 
STB 1d VA 

fof sf s fuol<Dx! REDDIT | DX 


PC, 7 


1 = INPUT 
G@= OUTPUT 


231308 -—28 











INPUT FROM 
PERIPHERAL 
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Figure 9. MODE 1 (Strobed Input) 
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Output Control Signal Definition 


OBF (Output Buffer Full F/F). The OBF output will 
go “low” to indicate that the CPU has written data 
out to the specified port. The OBF F/F will be set by 
the rising edge of the WR input and reset by ACK 
input being low. 


ACK (Acknowledge Input). A “low” on this input 
informs the 8255A that the data from port A or port 
B has been accepted. In essence, a response from 
the peripheral device indicating that it has received 
the data output by the CPU. 


INTR (Interrupt Request). A “high” on this output 
can be used to interrupt the CPU when an output 


MODE 1 (PORT A) 


CONTROL WORD 
D; Dg Dg Dy Dz Dy Dy Dg 
BORO 


PC, 5 


1= INPUT 
0 = OUTPUT 


231308-30 
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device has accepted data transmitted by the CPU. 
INTR is set when ACK is a “one”, OBF is a “one”, 
and INTE is a “one’’. It is reset by the falling edge of 
WR. 


INTE A 
Controlled by bit set/reset of PCg. 


INTE B 
Controlled by bit set/reset of PCo. 


MODE 1 (PORT B) 


CONTROL WORD 


D, Dg D, Dy Dz Dz Dy Dy 


Dx +] oh 
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Figure 10. MODE 1 Output 














231308 -32 


Figure 11. MODE 1 (Strobed Output) 
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CONTROL WORD 


D, Dg D; Dy Dz D, D, Dy 


RE ES 


231308 -33 
PORT A—(STROBED INPUT) 
PORT B—(STROBED OUTPUT) 


8255A-5 


CONTROL WORD 


D; Dg Ds Dy Ds Do D, Dy 
ae eae 
PC, 5 
1 = INPUT 
0 = OUTPUT 


RD——o 


231308 -34 
PORT A—(STROBED OUTPUT) 
PORT B—(STROBED INPUT) 





Figure 12. Combinations of MODE 1 


Combinations of MODE 1 


Port A and Port B can be individually defined as in- 
put or output in MODE 1 to support a wide variety of 
strobed I/O applications. 


Operating Modes 


MODE 2 (Strobed Bidirectional Bus 1/0). This 
functional configuration provides a means for com- 
municating with a peripheral device or structure ona 
single 8-bit bus for both transmitting and receiving 
data (bidirectional bus I/O). “Handshaking”’ signals 
are provided to maintain proper bus flow discipline in 
a similar manner to MODE 1. Interrupt generation 
and enable/disable functions are also available. 


MODE 2 Basic Functional Definitions: 
® Used in Group A only. 


® One 8-bit, bi-directional bus Port (Port A) and a 5- 
bit control Port (Port C). 


® Both inputs and outputs are latched. 


® The 5-bit control port (Port C) is used for control 
and status for the 8-bit, bi-directional bus port 
(Port A). 
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Bidirectional Bus I/O Control Signal 
Definition 


INTR (Interrupt Request). A high on this output can 
be used to interrupt the CPU for both input or output 
operations. 


Output Operations 


OBF (Output Buffer Full). The OBF output will go 
“low” to indicate that the CPU has written data out 
to port A. 


ACK (Acknowledge). A “low” on this input enables 
the tri-state output buffer of port A to send out the 
data. Otherwise, the output buffer will be in the high 
impedance state. 


INTE 1 (The INTE Flip-Flop Associated with 
OBF). Controlled by bit set/reset of PCg. 


Input Operations 


STB (Strobe Input). A “low” on this input loads 
data into the input latch. 
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IBF (Input Buffer Full F/F). A “high” on this output 
indicates that data has been loaded into the input 
latch. 


CONTROL WORD 


D, D, Dy, Dd, 


CT EDT 


PC35 


1 = INPUT 
0 = OUTPUT 


PORT B 
1= INPUT 
0 = OUTPUT 





» GROUP & MODE 
= MODE 0 
1= MODE 1 
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Figure 13. MODE Control Word 


DATA FROM 
wy CPU TO 8255A 
ae 











PERIPHERAL 
US 


DATA FROM 
PERIPHERAL TO 8255A 


NOTE: 
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INTE 2 (The INTE Flip-Flop Associated with IBF). 
Controlled by bit set/reset of PC,. 
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Figure 14. MODE 2 

















DATA FROM 
9255A TO PERIPHERAL 
DATA FROM 
8255A TO 9080 
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Any sequence where WR occurs before ACK and STB occurs before RD is permissible. 





(INTR = IBF ¢ MASK ¢ STB ¢ RD + OBF ¢ MASK ¢ ACK ¢ WR) 





Figure 15. MODE 2 (Bidirectional) 
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MODE 2 AND MODE 0 (OUTPUT) 


CONTROL WORD ACK CONTROL WORD 
B,D, 0, .D, 0, 5, BD, By 


D, Dg 0, Dy Dz D, D, Dy 


CD PPD L Pe = CP RDOPL Te Fe 


PC 
1 = INPUT 
0= OUTPUT 


PCo9 
1 = INPUT 
0 = QUTPUT 


231308 -38 231308 -39 


MODE 2 AND MODE 1 (OUTPUT) MODE 2 AND MODE 1 (INPUT) 


CONTROL WORD 


CONTROL WORD 
D, 0, D, Dy 0; Dy D, Dy 


Semen PE REEEER 


IBF, 


INTRg 
231308-40 


231308-41 





Figure 16. MODE 14 Combinations 
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Mode Definition Summary 





Special Mode Combination 
Considerations 


There are several combinations of modes when not 
all of the bits in Port C are used for control or status. 
The remaining bits can be used as follows: 

lf Programmed as Inputs— 


All input lines can be accessed during a normal Port 
C read. 


lf Programmed as Outputs— 


Bits in C upper (PC7—PC,) must be individually ac- 
cessed using the bit set/reset function. 


Bits in C lower (PC3-PCp) can be accessed using 


the bit set/reset function or accessed as a three- 
some by writing into Port C. 


Source Current Capability on Port B 
and Port C 


Any set of eight output buffers, selected randomly 
from Ports B and C can source 1 mA at 1.5 volts. 
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GROUP A ONLY 


MODE 0 
OR MODE 1 
ONLY 


This feature allows the 8255 to directly drive Darling- 
ton type drivers and high-voltage displays that re- 
quire such source current. 


Reading Port C Status 


In Mode 0, Port C transfers data to or from the pe- 
ripheral device. When the 8255 is programmed to 
function in Modes 1 or 2, Port C generates or ac- 
cepts “hand-shaking” signals with the peripheral de- 
vice. Reading the contents of Port C allows the pro- 
grammer to test or verify the “status” of each 
peripheral device and change the program flow 
accordingly. 


There is no special instruction to read the status in- 


formation from Port C. A normal read operation of 
Port C is executed to perform this function. 
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INPUT CONFIGURATION 


D, De 0, Dy Dg Dy, DB Dy 
ee nn ee 


GROUP A GROUP B 


OUTPUT CONFIGURATION 


D, Dg Ds, ™% Dz; D, D,~ dD, 
L 1 JL 1 i} 
GROUP A GROUP B 
231308-59 





Figure 17. MODE 1 Status Word Format 


D 


<P 


D, De OB, DB dD, 
Ll } 





T T 
GROUP A ——— GROUP B 


(DEFINED BY MODE 0 OR MODE 1 SELECTION) 
231308-—42 





Figure 18. MODE 2 Status Word Format 


APPLICATIONS OF THE 8255A 


The 8255A is a very powerful tool for interfacing pe- 
ripheral equipment to the microcomputer system. It 
represents the optimum use of available pins and is 
flexible enough to interface almost any I/O device 
without the need for additional external logic. 


Each peripheral device in a microcomputer system 
usually has a “service routine’ associated with it. 
The routine manages the software interface be- 
tween the device and the CPU. The functional defini- 
tion of the 8255A is programmed by the I/O service 
routine and becomes an extension of the system 
software. By examining the I/O devices interface 
characteristics for both data transfer and timing, and 
matching this information to the examples and ta- 
bles in the detailed operational description, a control 
word can easily be developed to initialize the 8255A 
to exactly “fit” the application. Figures 19 through 
25 represent a few examples of typical applications 
of the 8255A. 
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INTERRUPT 
REQUEST 


HIGH-SPEED 
PRINTER 


MODE 1 
(OUTPUT) 


HAMMER 
RELAYS 


DATA READY 
ACK 
MODE 1 PAPER FEED 
{OUTPUT} 
FORWARD/REV 
RIBBON 
CARRIAGE SEN, 


CONTRO2 LOGIC AND DRIVERS 
INTERRUPT 


REQUEST 
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Figure 19. Printer Interface 


INTERRUPT 
REQUEST 


FULLY 
DECODED 
KEYBOARD 


MODE 1 
(INPUT) 
CONTROL 


STROBE 


BURROUGHS 
SELF-SCAN 
B, DISPLAY 


B, 

B, 
BACKSPACE 
CLEAR 


MODE 1 
(OUTPUT) 


DATA READY 

ACK 
-BLANKING 

CANCEL WORD 


INTERRUPT 
REQUEST 


231308 -44 


Figure 20. Keyboard and Display Interface 


Le 
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INTERRUPT 
REQUEST 


MODE 1 
(INPUT) 


MODE @ 


(INPUT) 





FULLY 
DECODED 
KEYBOARD 


SHIFT 
CONTROL 


STROBE 
ACKNOWLEDGE 
BUSY iT 


TEST LT 





TERMINAL 
ADDRESS 











Figure 21. Keyboard and 
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Terminal Address Interface 


MODE 0 
{OUTPUT} 


BIT 
SET/RESET 


MODE 0 
(INPUT) 


Figure 22. Digital to Analog, Analog to Digital 
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12-BIT 


D-A 
CONVERTER ANALOG OUTPUT 


(DAC) 


STB DATA 
OUTPUT EN 


A-D 
CONVERTER -=—— ANALOG INPUT 
(ADC) 
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INTERRUPT 
REQUEST 


MODE 0 
{OUTPUT) 


INTERRUPT 


REQUEST 


MODE 1 


{OUTPUT} 


MODE 0 


{OUTPUT} 





FLOPPY DISK 
CONTROLLER 
AND DRIVE 


DATA STB 
ACK {IN} 
DATA READY 
ACK {OUT} 


TRACK “0” SENSOR 
SYNC READY 
INDEX 


ENGAGE HEAD 
FORWARD/REV, 
READ ENABLE 
WRITE ENABLE 
DISC SELECT 
ENABLE CRC 
TEST 

BUSY LT 
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CRT CONTROLLER 

@ CHARACTER GEN. 
@ REFRESH BUFFER 
# CURSOR CONTROL 


SHIFT 
CONTROL 


DATA READY 
ACK 
BLANKED 
BLACK/WHITE 


ROW STB 
COLUMN STB 
CURSOR H/V STB 


CURSOR/ROW/COLUMN 
ADDRESS 
H&V 
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Figure 24. Basic CRT Controller Interface 
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INTERRUPT 
REQUEST 


8 LEVEL 


READER 


MODE 1 
(INPUT) 


MACHINE TOOL 


START/STOP 
LIMIT SENSOR (H/¥} 
OUT OF FLUID 


MODE 0 
{INPUT} 


CHANGE TOOL 

PB, LEFT/RIGHT 

PB, UP/DOWN 

MODE 0 PB, HOR. STEP STROBE 
{QUTPUT) | PB, VERT. STEP STROBE 

SLEW/STEP 
FLUIO ENABLE 
EMERGENCY STOP 
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NOTICE: This is a production data sheet. The specifi- 
cations are subject to change without notice. 


RISE TSO Pe tHES Oe) Bidet: edad ace) *WARNING: Stressing the device beyond the “Absolute 
Storage Temperature Sa iia Ss — 65°C to + 150°C Maximum Ratings” may cause permanent damage. 
Voltage on Any Pin These are stress ratings only. Operation beyond the 
with Respect to Ground.......... —0.5V to +7V “Operating Conditions” is not recommended and ex- 
A aoe tended exposure beyond the “Operating Canditions” 

Power Dissipalion: v2.0 22ers tues tatese: 1 Watt may affect device reliability. 


D.C. CHARACTERISTICS Ty, = 0°C to 70°C, Vog = +5V + 10%, GND = OV* 


Funit [Test Conditions 
vit 
oe 

m 


(Parameter | Min 
vie [Inputrigh Vonage ———~—SSS*dt «2 | oo | 
Vou PER) | Ouiput Low Vonage Peripheralo |_| 04s* 
[Von (G8) | OuputHigh Votage (ata Gus) | 2a 
pheralPon) | 24 

P10 [=a0 | ma 


no | | 
oO|o 
O1 


<= 


Vow (PER) 2A 
Darlington Drive Current aay 
Ld 


Output Float Leakage +40 Vout = Vec to 0.45V 


NOTE: 
1. Available on any 8 pins from Port B and C. 


—4.0 


3 
> 
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8255A-5 r ntel iz 


CAPACITANCE Ty, = 25°C, Voc = GND = OV 


Symbol | Parameter | -Min | Typ | Max | Unit Test Conditions 


cw | InputCapacitance | |_| _10_| pF | f,— 1 MHat® 
Tyo | VOCapacitance [| | 20 | pF | Unmeasured pins returned to GND 





A.C. CHARACTERISTICS T, = 0°C to 70°C, Voc = +5V 410%, GND = OV* 


Bus Parameters 


READ 


7 ee | 

i 
[tag [READ Pussewieth——SS~dSCiOSPCds 
[tap | Data ValidtromReaD® ———SSC*dSSSCS~*idC*‘iaTs 
[ppd Data Floatatter READ ——SCSC~=~*~“~tCS*~‘SSdYCt0 Ts 
[tay | Time between READs and/orWRiTes | aso || ons 


WRITE 


ae pide am 


[uw =i Aeros StablobeforewRITE | o~| Cds 
[twa Address Stable after WRITE [20s 
[ww WRITE Pulsewieth goods 
[tow (ata Valid to RITE CTE) dP t00 rs 
[two *dSCataValidatter ware «dso SSCid rg 


OTHER TIMINGS 


WA = 110 Opal Se = 
[te | Peripheral DatabeforoRD | 0 ~| ns 








ued ACK Pulse with | Ps 
[gr | STB Pulse wieth iso 
[tos | Per. DatabeforeTe.ofsta | 0 | | rs» | 
ty, dS Per. Data after TE.ofsTa | a0 | Cs 
[up | ACK = oto Output” | CPSC) 
[xp | ACK = to Output Float’ | 2050) ns 
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A.C. CHARACTERISTICS (Continued) 


OTHER TIMINGS (Continued) 


Pte |= twer=om | «dao 
[tw | RD ownra-o | «dS aoe 
[ter | sete | S*dY Sate 
[iw NTR) SC*dCs |e 
Pwr | wRowinta ot. | «Yio 


NOTES: 

1. Test Conditions: C_ = 150 pF. 

2. Period of Reset pulse must be at least 50 us during or after power on. Subsequent Reset pulse can be 500 ns min. 
3. INTR T may occur as early as WR J 

4. Sampled, not 100% tested. 

*For Extended Temperature EXPRESS, use M8255A electrical parameters. 





A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT 


Input/Output 


2.4 
ae 20 DEVICE 
; : R 


UNDE 
> TEST POINTS < C, = 150 pF TEST 


CL ~ 150 pF 
6.8 0.8 
0.45 he 


231308-—50 = 
A.C. Testing: Inputs are driven at 2.4V for a Logic “1” and 0.45V 231308-51 
for a Logic “0”. Timing measurements are made at 2.0V for a *VexT is set at various voltages during testing to guarantee the 
Logic ‘‘1” and 0.8V for a Logic “0”. specification. C_ includes jig capacitance. 
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WAVEFORMS 


MODE 0 (BASIC INPUT) 


CS, A1, AG 


MODE 0 (BASIC OUTPUT) 














Tor aed 
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C5, A1, AG 


OUTPUT 
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WAVEFORMS (Continued) 


MODE 1 (STROBED INPUT) 








INPUT FROM __ ___ 
PERIPHERAL 
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QUTPUT 
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WAVEFORMS (Continued) 


MODE 2 (BIDIRECTIONAL) 


DATA FROM 
8080 TO 8255 


TT oe 
a 
"sip alae 











PERIPHERAL 
Bus 


DATA FROM DATA FROM 
PERIPHERAL TO 8255 8255 TO PERIPHERAL 


DATA FROM 
8255 TO 8080 


NOTE: 
Any sequence where WR occurs before ACK and 
(INTR = IBF * MASK « STB ® RD + OBF e 


WRITE TIMING READ TIMING 








DATA BUS 
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REVISION HISTORY 
The following list represents the key differences be- 
tween REV. 003 and 004 of the 8255A Data Sheet. 


1. References to the “8255A” are changed to 
“8255A-5’”. 


2. Specifications for the 8255A are removed. Only 
the 8255A-2 remains in production. 
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DATA BUS HIGH IMPEDANCE HIGH IMPEDANCE 
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